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Abstract 
The present paper is an extension of the study published by Radomir and Nistor, 2012 and aims to compare the scale 
proposed by the two authors (revised SSTQUAL) to the one previously developed by Lin and Hsieh, 2011. The original 
SSTQUAL scale, as developed by Lin and Hsieh in 2011, is intended to measure the quality of services offered via 
alternative distribution channels across contexts. One year later, Radomir and Nistor adapt the scale to the banking context 
and argue that the revised SSTQUAL scale may better reflect Romanian customers’ perceptions regarding the quality of 
services offered through delivery channels such as ATMs, Internet Banking or Mobile Banking. Hence, this paper is 
organized in five main sections. The introduction only briefly underlines the differences in the two scales under 
comparison. The second section describes the questionnaire design, data collection and data analysis processes. The results 
section presents arguments in favour of the refined version of the revised SSTQUAL scale and is followed up by the 
discussion and conclusion section. In the end, we highlight the limitations of the present study and make suggestions for 
further research. 
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1. Introduction 
Service quality has been the key subject in the service literature for more than three decades now. Given the 
shift in customers’ preferences regarding the distribution channels, i.e. from traditional to Self Service 
Technologies (SSTs) and also the role that service quality plays in the “service-improvement journey” Berry et 
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al., 1994, p. 32, researchers from all over the world have made efforts to understand the e-service quality 
concept. The research conducted by the three pioneers, Malhotra, Parasuraman and Zeithaml, has been 
extended with the study published by Lin and Hsieh, 2011.  
The scale developed by Lin and Hsieh in 2011, goes beyond the Internet as a delivery channel and comprises 
20 items which measure the perceived quality of electronic services, regardless of the alternative distribution 
channel or service industry. Radomir and Nistor, 2012 find the two authors’ efforts remarkable and appreciate 
the SSTQUAL scale to be important “both from a theoretical and from a managerial perspective” Radomir and 
Nistor, 2012, p. 860. In their attempts to measure e-banking service quality, Radomir and Nistor, 2012 adopt the 
SSTQUAL scale and slightly rephrase the items in order to fit the banking context. Data analysis led the two 
authors to the conclusion that 18 items may better reflect customers’ perceptions of bank SSTs’ quality. 
Further, Radomir and Nistor, 2012 argue their decision to exclude two items from the original scale and to 
regroup the remaining items in five (Functionality, Enjoyment, Security/Privacy, Customization and Image) 
instead of seven (Functionality, Enjoyment, Security/Privacy, Customization, Design, Assurance and 
Convenience) quality dimensions. Although the differences between the original and the revised SSTQUAL 
scales are minor (see Appendix A) we find it necessary to further compare the two scales through confirmatory 
factor analysis (CFA). 
2. Questionnaire design, data collection and analysis 
The questionnaire designed for this particular study comprised several sections which included, among 
others, questions with reference to customers’ socio-demographic characteristics, customers’ perceptions about 
their main bank’s SSTs and customers’ behavioural intentions (CBI), internet usage behaviour etcetera.  
Two sections are of particular interest for our study. Since we aim to compare the original and the revised 
SSTQUAL scales, we shall further restrict ourselves to describe the measures used to evaluate customers’ e-
service quality perceptions and their behaviour intentions. E-service quality items were adopted from Lin and 
Hsieh, 2011 and rephrased in order to fit the banking context. Hence, respondents were asked to evaluate 20 
statements related to bank’s SSTs on a seven point Likert scale ranging from 1 (strongly disagree) to 7 
(strongly agree). All these items are combined in seven quality dimensions and form the original SSTQUAL 
scale. The original scale was revised and reduced by Radomir and Nistor, 2012 to 18 e-service quality items 
combined in a final five dimension scale (see Appendix A). Following Lin and Hsieh’s, 2011 approach, the 
scales used to measure customers’ behaviour intentions were adapted from Cronin et al., 2000. Respondents’ 
answers were gathered with the help of three probability seven point scales, with 1 meaning very low and 7, 
very high (see Appendix A). 
The questionnaire was designed with the eSurveysPro.com survey editor and was posted on yahoo groups of 
current students. Out of the 598 responses, 34 questionnaires were removed in the data validation process. 
Respondents are high educated, aged between 18 and 23, with most of them being females (73.2%), and living 
in urban areas (77.3%). The sample size is deemed appropriate, taking into consideration the suggestion made 
by Hair et al., 2009 for constructs with less than three indicators, as in our case. Despite the disadvantages 
which come up with convenience sampling techniques, such a data generation method was preferred given the 
reduce amount of money and time which they imply. 
The data were analyzed with AMOS 20. Three main steps were undertaken during this process. As indicated 
by the following sections, we first compared the initial scales proposed by Lin and Hsieh, 2011 and Radomir 
and Nistor, 2012. At this point, conclusions were drawn both for the structural and for the measurement 
models. In the second stage of our analysis, we refined both scales in order to meet validity criteria and 
improve the fit statistics indices in the measurement models. Finally, we compare the refined structural models 
and make a final judgement about the model which best fits the data. 
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3. Results 
3.1. Original SSTQUAL Scale versus revised SSTQUAL Scale 
Data in Table 1 reveal the fit statistics for the two structural models under comparison. With a Ȥ2/df value of 
24.367 the original SSTQUAL scale is outperformed by the revised SSTQUAL scale (Ȥ2/df=6.532). Similarly, 
each of the other fit indices is indicative of the revised SSTQUAL scale’s superiority. 
Table 1: Comparison of fit statistics for the original and revised SSTQUAL scale 
 
 
Ȥ2 df p RMSEA SRMR NNFI (TLI) CFI PNFI AIC BIC 
original SSTQUAL 828.482 34 .000 .204 .046 .827 .870 .654 870.482 961.518 
revised SSTQUAL 124.100 19 .000 .099 .026 .961 .974 .658 158.100 231.796 
(Source: table created by the author) 
Nevertheless, neither of the two models has reached acceptable levels of goodness-of-fit or in the 
measurement stage of model evaluation.  Moreover, we did not find evidence of construct validity either for the 
original SSTQUAL or for the revised SSTQUAL scale.  
Although model fit results for the original SSTQUAL measurement model outperformed most of those 
obtained for the revised scale (e.g. Ȥ2(202)originalSSTQUAL=739.910 and Ȥ2(174)revisedSSTQUAL=787.127; 
CFIoriginalSSTQUAL=926 and CFIrevisedSSTQUAL=908; PNFIoriginalSSTQUAL=.720 and PNFIrevisedSSTQUAL=.734), taken 
together, fit statistic indices were indicative of poor fit of both models to the data (other results are available 
upon request). Furthermore, both models raised construct validity concerns. Each of the loadings was 
significant and correlations between the indicators and their corresponding constructs were all above .05, as 
suggested by Wim et al., 2008, in both models. However, the average variances extracted (AVEs) exceeded the 
threshold value of .5 Wim et al., 2008 for all but one construct in each of the two models. The lowest AVE 
(.484) in the original SSTQUAL scale was obtained for the Enjoyment construct, whereas in the revised 
SSTQUAL scale the lowest AVE value (.482) corresponded to the Security/privacy construct. Hence, we did 
not find evidence of convergent validity for all of the constructs in either of the two models. Furthermore, both 
models raised discriminant validity concerns. In the original SSTQUAL scale, the square root of the AVEs for 
four constructs (Customization, Functionality, Enjoyment and Convenience) was less than one of the absolute 
values of the correlations with another construct. Besides, the AVEs for the same four constructs did not reach 
the corresponding maximum shared variances (MSVs) values. In the revised SSTQUAL, scale the AVEs for 
Security/Privacy, Customization, Functionality and Enjoyment were less than the corresponding MSVs and did 
not exceed the square of the correlations with other constructs. 
3.2. Scale refinement 
Given the above mentioned validity concerns and the poor fit indices obtained for both measurement 
models, it was decided to further refine the scales in order to meet the statistical criteria to a greater extent. For 
this purpose, we first inspected the standardized loadings corresponding to the items comprised in the 
constructs that did not meet the convergent validity criteria. At this stage in our analysis we eliminated item 
ENJ4 from the original SSTQUAL scale and FUN5 from the revised SSTQUAL scale. We further inspected 
the modification indices (MIs) as well as the correlation coefficients between the items corresponding to the 
constructs that were highly correlated. This process was repeated three times so that, in the end, four items  
were removed from both scales (FUN1, FUN5, ENJ4 and CUS3 from the original SSTQUAL scale and FUN1, 
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FUN5, ENJ4 and CON2 from the revised SSTQUAL scale). Besides, we also incorporated an error covariance 
between ASU1 (The bank providing the SST is well-known) and ASU2 (The bank providing the SST has a 
good reputation) in the revised SSTQUAL scale. The content of these two items seems to overlap in 
respondents’ opinion. Although different in meaning, respondents may consider that a well-known bank is one 
with a good reputation. With this in mind and taking into consideration that for real data it is appropriate to 
allow high error terms to correlate Bentler and Chou, 1987, we deemed it appropriate to correlate the two 
items’ errors. It is interesting to note that three of the four removed items (FUN1, FUN5 and ENJ4) recorded 
the lowest standardized loadings in the SSTQUAL scale developed by Lin and Hsieh, 2011 which could be 
indicative of their low stability.  
Despite these improvements made to the two scales, the original SSTQUAL scale still raised discriminant 
validity concerns. Two constructs (Design and Convenience) were found to be too highly correlated which 
justifies our decision to embark in running exploratory factor analysis (EFA). The results we obtained indicated 
that Design and Convenience form a single construct which we further named (DESCON). Similarly, the new 
construct DESCON and Assurance were further combined in a single construct (DESCONASU) in order to 
meet discriminant validity criteria.  
Table 2 summarizes the fit statistics corresponding both to the new 16 item original SSTQUAL and to the 
new 14 item revised SSTQUAL for the two measurement models after scale refinement. 
For both models there is a significant drop in Ȥ2 (ǻȤ2(65)originalSSTQUAL=145.737 and ǻȤ2(71) 
revisedSSTQUAL=441.570), indicating that our attempts to refine the scales resulted in substantial improvement in 
model fit. Lower values were obtained for standardized root mean square residual (SRMR), expected cross-
validation index (ECVI), and for both Akaike information criterion (AIC) and Bayesian information criterion 
(BIC), suggesting that the two refined scales outperform the original ones. Squared multiple correlations 
(SMCs) ranged from .437 to .847 in the original SSTQUAL model and from .479 to .846 in the revised 
SSTQUAL model with all factor loading significant at a .001 level (see Table 3). 
Fornell and Larcker criterion was met for each couple of constructs comprised in the refined models (AVEs 
and correlations between constructs in the original SSTQUAL model ranged from .532 to .738, and from .445 
to .751, respectively and from .533 to .738, and .446 to .748 in the revised SSTQUAL model) 
Table 2: Comparison of fit statistics in the measurement models of the refined scales 
  Ȥ2 df p RMSEA SRMR NNFI (TLI) CFI PNFI AIC BIC 
original SSTQUAL 594.173 137 .000 .077 .047 .905 .924 .724 700.173 929.931 
revised SSTQUAL 345.557 103 .000 .065 .042 .940 .955 .710 445.557 662.310 
(Source: table created by the author) 
3.3. Comparison of refined structural models 
Before proceeding to the next step, we used the data imputation function in AMOS in order to obtain five 
service quality indicators, each corresponding to the constructs retained in the two refined models. Further, 
following Lin and Hsieh’s, 2011 approach, customers’ behavioural intention, adopted from Cronin et al., 2000, 
and was regressed on the five dimensions. 
The significant differences in the chi-square values indicate that both models fit that data better than the 
initial ones. Furthermore, based on fit statistics we can state that the new revised SSTQUAL model is better 
fitting compared to the 16 item original SSTQUAL. The normed Ȥ2 values (Ȥ2/dforiginalSSTQUAL=7.249 and 
Ȥ2/dfrevisedSSTQUAL=5.615) suggest unacceptable solutions for both structural models. Similarly, the mean 
square error of approximation (RMSEA) indicated a poor fit of the data for both models 
(RMSEAoriginalSSTQUAL=.105, with a 90% confidence interval ranging from .089 to .122, p-close=.000 and 
RMSEArevisedSSTQUAL=.091, with a 90% confidence interval ranging from .074 to .0108, p-close=.000). 
Despite the relatively close value of RMSEA revised SSTQUAL to .08 and of its being lower than the cut-off 
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value of .1 Browne and Cudek, 1993, the non-zero upper limit of the confidence interval does not allow us to 
consider the new revised SSTQUAL model as acceptable solely based on this statistic. 
Table 3: Standardized parameter estimates in the measurement models of the refined scales 
  original SSTQUAL revised SSTQUAL 
  SMCs original 
SSTQUAL 
SMCs revised 
SSTQUAL 
Standardized 
factor loadings S.E. C.R. 
Standardized factor 
loadings S.E. C.R. 
ASU1 .584 .479 .764 .046 20.961 .69 .047 18.04 
ASU2 .672 .568 .820 .042 23.229 .75 .042 20.40 
CON1 .437 - .661 .052 17.184 - - - 
CON2 .451 - .671 .050 17.522 - - - 
CUS1 .748 .753 .865 .047 22.451 .87 .048 22.37 
CUS2 .728 .723 .853 .85 
DES1 .553 .629 .744 .049 20.159 .79 .046 21.98 
DES2 .711 .766 .843 .88 
ENJ1 .516 .520 .719 .070 14.185 .72 .070 14.31 
ENJ2 .588 .581 .767 .078 14.763 .76 .077 14.82 
ENJ3 .492 .497 .701 .71 
FUN2 .505 .514 .711 .048 17.688 .72 .048 17.78 
FUN3 .620 .612 .788 .048 19.966 .78 .048 19.66 
FUN4 .704 .705 .839 .84 
CBI1 .586 .586 .765 .037 20.807 .77 .037 20.80 
CBI2 .603 .605 .777 .041 21.192 .78 .041 21.20 
CBI3 .847 .846 .921 .92 
SEC1 .471 .480 .687 .066 13.753 .69 .066 13.90 
SEC2 .690 .677 .831 .82 
(Source: table created by the author) 
However, three other absolute fit measures reflect good model fit in both cases: root mean square residual 
(RMR) is .047 for the original SSTQUAL and .037 for the revised SSTQUAL, SRMRoriginalSSTQUAL=.033 
and SRMRrevisedSSTQUAL=.026, and finally, the goodness-of-fit index (GFI) exceeds the cut-off value of 
.90 for the original SSTQUAL (.945) and that of .95 for the revised SSTQUAL (.955). These two cut-off points 
may be considered appropriate, since the factor loadings in both models are high (see Table 4) and sample size 
exceeds 100 respondents Miles and Shevlin, 1998. Besides, as indicated by the comparative fit indices 
(CFIoriginalSSTQUAL=967 and CFIrevisedSSTQUAL=976), Tucker-Lewis coefficients 
(TLIoriginalSSTQUAL=952 and TLIrevisedSSTQUAL=964) and parsimonious normed fit indices 
(PNFIoriginalSSTQUAL=653 and PNFIrevisedSSTQUAL=659), the two refined models fit the data fairly 
well. Furthermore, following Hu and Bentler’s, 1999 suggestion and cut-off points with reference to their Two-
Index Presentation Strategy (the SRMR and one comparative fit index), two couples of indices (SRMR and TLI 
and SRMR and CFI) indicate that the revised SSTQUAL scale fits the sample data - see also Hooper et al., 
2008; Tabachnick and Fidell, 2007. 
Table 4 reports SMCs for the variables under consideration, their standardized factor loadings and the 
corresponding standard errors. As already explained in the previous section, DESCONASU is a composite 
indicator and reflects respondents’ opinion with reference to six statements (ASU1, ASU2, DES1, DES2, 
CON1 and CON2). On the other hand, the Image composite indicator in the revised SSTQUAL scale is similar 
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to DESCONASU in the original SSTQUAL scale, in that it reflects respondents’ evaluation on four out of the 
six statements (ASU1, ASU2, DES1 and DES2). As data in Table 4 indicate, all standardized factor loadings 
are above the threshold value of .70 suggested by Garson, 2012 and Hair et al., 2009 and are significant at a 
.001 level. In addition, more than 50% of the variance associated with each indicator is accounted for by its 
predictor (either service quality or customers’ behavioural intention). 
Table 4: Standardized parameter estimates in the structural models of the refined scales 
  original SSTQUAL revised SSTQUAL 
  SMCs original 
SSTQUAL 
SMCs revised 
SSTQUAL 
Standardized 
factor loadings S.E. C.R. 
Standardized 
factor loadings S.E. C.R. 
CBI1 .591 .590 .769 .768 
CBI2 .603 .604 .777 .059 18.87 .777 .059 18.86 
CBI3 .843 .843 .918 .061 20.94 .918 .062 20.78 
Customization .809 .797 .899 .033 33.52 .893 .035 28.74 
Enjoyment .665 .681 .816 .033 26.90 .825 .034 24.93 
Functionality .817 .798 .904 .031 33.95 .893 .034 28.77 
Security/Privacy .706 .728 .840 .037 28.63 .853 
DESCONASU .822 - .907 - - - 
Image - .835 - - - .914 .032 30.03 
(Source: table created by the author) 
Results also indicated that service quality explains more than 30% of the variance associated with 
customers’ behavioural intention in both original SSTQUAL (34.8%) and revised SSTQUAL (31.2%) models. 
Results also indicated that the ratings on the two refined scales explain similar percents of customers' 
behavioural intention (59% in the original SSTQUAL and 55.9% in the revised SSTQUAL). 
Given the purpose of this paper, i.e. decide between the two models, we further refer to three information 
theory goodness-of-fit measures (AIC, BIC and the expected cross-validation index - ECVI) that allow us to 
choose the model that is best fitting the data and has greater potential for replication Byrne, 2009; Garson, 
2012; Weston and Gore, 2006. Both AIC’s and BIC’s greater values for the original SSTQUAL model 
(171.728 compared with 140.681and 245.424 compared with 214.377, respectively) indicate that the revised 
SSTQUAL model fits the data better. Furthermore, the ECVIrevisedSSTQUAL value of 0.250, compared with 
the higher value obtained for the original SSTQUAL model (ECVIoriginalSSTQUAL= 0.305), confirms the 
superior fit of the revised SSTQUAL model once again. 
Taken together, the data reported in this paper allow us to assert that the 14 item revised SSTQUAL scale 
outperforms both the original SSTQUAL and the refined original SSTQUAL scale in fitting the sample data, as 
well as in the potential for replication. 
4. Discussion and Conclusions 
The focus of our study was to compare the original SSTQUAL scale developed by Lin and Hsieh, 2011 to 
the revised SSTQUAL scale proposed by Radomir and Nistor, 2012. Although the later scale better fitted the 
data than the original one, results indicated that further refinements need to be made in order for the two scales 
to meet both validity and goodness-of-fit criteria. 
The post-hoc analyses indicated that the same four items (FUN1, FUN5, ENJ4 and CUS3) have to be 
removed both from the original SSTQUAL and from the revised SSTQUAL scale. As such, two new refined 16 
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item and 14 item scales were obtained. Both scales consist of four identical dimensions (Functionality, 
Enjoyment, Security/Privacy and Customization) and a slightly different one. Surprisingly, our analyses 
suggested that the Assurance and Design dimensions should combine with the Convenience one in the refined 
original SSTQUAL scale and form a new distinct construct, which we named DESCONASU. Besides the 
better fit statistics obtained for the refined scale proposed by Radomir and Nistor, 2012, we did not find any 
empirical or theoretical justification for the new DESCONASU construct in the refined original SSTQUAL 
scale. As indicated by our statistical results, image related indicators (ASU1, ASU2, DES1 and DES2) highly 
correlate with indicators which reflect the accessibility of a bank’s SSTs. Taken together, these analyses 
outcomes have made us conclude that the new 14 item revised SSTQUAL scale better fits the data than the 
refined original SSTQUAL scale. 
The final five dimensions in the 14 item revised SSTQUAL scale correspond to a great extent to the five 
constructs proposed by Radomir and Nistor, 2012. The Enjoyment and Image dimensions are identical to the 
constructs with the same labels in the revised SSTQUAL scale. Hence, on the one hand, the items in these 
constructs measure customers’ perceptions of the pleasure they feel when using bank’s SSTs, and, on the other 
hand, they measure customers’ perceptions regarding bank’s notoriety and reputation as well as their opinion 
with reference to the bank’s SSTs design. 
The remaining three constructs, Functionality, Security/Privacy and Customization, have slightly changed 
by the removal of either one or two indicators. The Functionality dimension, although reduced to three items, is 
similar to the same dimension in the revised SSTQUAL and reflects customers’ confidence in their ability to 
perform banking transactions with the help of SSTs. Security/Privacy dimension is now composed of two items 
and corresponds to the construct with the same name proposed by Lin and Hsieh, 2011. As such, 
Security/Privacy no longer evaluates SSTs in terms of customers’ perceptions with reference either to the 
relevance of the information they are provided with or to the proper functioning of the software. Finally, 
Customization comprises now only two items which were initially included in the same dimension in the scale 
proposed by Lin and Hsieh, 2011. Thus, it reflects bank’s concern for customers’ interests and needs. 
5. Limitations and further research 
Three main shortcomings follow from our study. First, the sampling technique does not allow us to 
generalize the results. If possible, future research can replicate the study applying random sampling techniques.  
Second, we considered only one industry, i.e. banking services. This limits the generalizability of the refined 
scale, as proposed in this study and further research should test the proposed scale in different industries and 
compare the results among them. 
Third, we only employed deductive methods, thus assuming that no difference exists between Romanian and 
Taiwanese customers regarding their perceptions of SSTs’ quality. Further research may address this limitation 
by employing inductive methods in the scale development stage. 
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Appendix A. Original and revised SSTQUAL items and dimensions 
Items Original SSTQUAL dimensions 
Revised SSTQUAL 
dimensions 
I can get my service done with the bank's SST in a short time (FUN1)b1,b2 Functionality Functionality 
The service process of the bank's SST is clear (FUN2) Functionality Functionality 
Using the bank's SST requires little effort (FUN3) Functionality Functionality 
I can get my service done smoothly with the bank's SSTs (FUN4) Functionality Functionality 
Each service item/function of the SST is error-free (FUN5)b1,b2 Functionality Security/Privacy 
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The operation of the bank's SST is interesting (ENJ1) Enjoyment Enjoyment 
I feel good being able to use the SSTs (ENJ2)  Enjoyment Enjoyment 
The bank's SST has interesting additional functions (ENJ3) Enjoyment Enjoyment 
The bank's SST provides me with all relevant information (ENJ4)b1,b2 Enjoyment Security/Privacy 
I feel safe in my transactions with the bank's SST (SEC1) Security/Privacy Security/Privacy 
A clear privacy policy is stated when I use the bank's SST (SEC2) Security/Privacy Security/Privacy 
The bank providing the SST is well-known (ASU1)c Assurance Image 
The bank providing the SST has a good reputation (ASU2)c Assurance Image 
The layout of the bank's SST is aesthetically appealing (DES1)c Design Image 
The bank's SST appears to use up-to-date technology (DES2)c Design Image 
The SST has operating hours convenient to customers (CON1)a,c Convenience - 
It is easy and convenient to reach the bank's SST (CON2)b2,c Convenience Customization 
The bank's SST understands my specific needs (CUS1) Customization Customization 
The bank's SST has my best interests at heart (CUS2) Customization Customization 
The bank's SST has features that are personalized for me (CUS3)a,b1 Customization - 
Customers’ behavioural intentions 
The likelihood that I would recommend this bank’s services to a friend is CBI1 
If I had to do it over again, I would make the same choice CBI2 
The probability that I will use this bank’s services again is CBI3 
Source: table created by the author 
Note: Items are rephrased in order to fit the banking context 
a items comprised in the original SSTQUAL only 
b1
 items removed from the refined original SSTQUAL scale 
b2
 items removed from the refined revised SSTQUAL scale 
c items combined in the DESCONASU dimension of the refined original SSTQUAL scale 
